To the Editor, Dr. Bryson raises important questions in his editorial, ''Rarity and review: evidence-based practice for uncommon diseases''. 1 For many rare disorders, such as carcinoid heart disease, ''Best Evidence'' is a case series that took 18 years to assemble! Animal models of rare diseases provide another source of evidence. 2 The porcine model of malignant hyperthermia (MH) has been used to develop human diagnostic tests and showed the efficacy of dantrolene therapy at a time when human MH mortality was 80%. 3 Most of what we know about MH comes from such studies and from epidemiologic work. There will never be a human randomized controlled trial (RCT) to determine the optimal dose of dantrolene to treat MH. Instead, MH in susceptible swine was considered similar enough to human MH to extrapolate those results with dramatic effect on mortality. Now new ex vivo models, such as tissue myotubes or cell cultures, provide functional assays to study MH pathophysiology and therapeutics. 4, 5 The Oxford Centre for Evidence-Based Medicine (OCEBM) Levels of Evidence (2011) and the PRISMA statement, cited by Dr. Bryson, are silent on such nonclinical studies. The OCEBM lists systematic review of human RCTs as an example of Level 1 evidence but describes ''mechanism-based reasoning'' as the lowest level (Level 5). It does not dismiss such weaker evidence, but it does not specify how it should be evaluated.
Recently, the United States Agency for Healthcare Research and Quality (AHRQ) released a white paper outlining a framework to evaluate ''the evidential weight of mechanistic knowledge''.
A It provides a definition of evidence based on inferential effect (how things work), not study design (how information was produced), as is the case in evidence-based medicine (EBM). It suggests that the strength of inferential evidence is ''represented by the degree to which the probability of a clinical effect is modified by evidence from the component steps''. Those steps are a formalized evaluation of mechanistic evidence that includes seeking a ''translation'' step that significantly raises the probability that the evidence could be applied to humans. Pharmaceutical companies already practice in a similar way to bring new compounds to market. The AHRQ considers that such a framework could link basic science, EBM, and comparative effectiveness research. The translation of evidence from such mechanistic knowledge could help strengthen systematic reviews of rare disorders. 
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Thank you, Dr. Allen, for drawing readers' attention to the importance of basic science research in clinical medicine. The white paper 1 released by the Agency for Healthcare Research and Quality (AHRQ) describes a framework within which mechanistic data from animal models may be integrated with clinical data in humans to improve patient outcomes. It also highlights the difficulties in doing so.
In brief, the AHRQ creates two parallel paths of evidence for non-human and human models of disease and treatment. Each path moves from the proposed intervention through a target biologic effect to a clinical outcome with compelling evidence required to warrant progress from one step to the next. For an intervention to cross over from non-human to human trials, evidence of ''translation'' of both target biologic and clinical effects is required. The AHRQ is clear in stating ''the relevance of nonhuman (usually animal) models to humans is among the most difficult steps in the framework to satisfy or even to assess.'' The AHRQ also states ''evidence in humans trumps that in nonhuman models.'' Phase 1 and 2 clinical trials remain the established vector of integrating new therapies in human populations. 2 Clinicians seeking evidence that mechanistic therapies ''translate'' to human populations will find first evidence there. Those same clinicians are sure to see an increased number of such trials as translational research, the movement of mechanistic research from ''bench to bedside'', is a priority of the National Institutes of Health. 3 Evaluation of emerging non-human evidence will become easier as work on the registration, 4 reporting, 5 and systematic review 6 of non-human research progresses. In this fast-paced environment, the AHRQ white paper provides a solid framework of weighing and integrating the evidence from all fields of research. Dr. David Sackett described evidence-based medicine as ''the conscientious, explicit, and judicious use of current best evidence in making decisions about the care of individual patients.'' 7 In the absence of clinical trial evidence, as would be the case with a rare disorder like carcinoid syndrome, application of mechanistic knowledge of disease may well be the ''best evidence'' available.
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